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1DISTRIBUTION CHANNELS FOR RESIDENTIAL PHOTOVOLTAIC SYSTEMS
One important issue in bringing photovoltaic systems into use in
private homes is how the systems get from the manufacturer to the
consumer, that is, what distribution channel systems will follow. A
distribution channel is an organized network that links manufacturers
through middlemen and retailers to the consumers. The costs which it
adds to photovoltaic system components on the way from the loading dock
to the installed system have been of concern to the National
Photovoltaics Program for some time now. While estimation of these
costs is important, we think focusing on finding a numerical estimate to
the exclusion of looking at options for distribution channels overlooks
the more important issue. The distribution channel influences the
introduction and success of photovoltaic systems in the marketplace in
other ways than by increasing simple proauct cost. The availability of
systems and the perception of their quality, the quality of their
installation, and the reliability and availability of repairs are all
affected by the distribution channel selected.*
Distribution channels are influenced by the characteristics of the
product, the competitive market environment, the capital investment in
the product each owner must make, and many other factors. Hence the
distribution channels vary greatly for different products, and one
cannot accurately estimate the cost of the process until the
*Solar heating and cooling installations have been plagued by the
unreliability of the people who install such systems. This had led to
the perception, which may or may not be accurate, that the systems
themselves are of poor quality and the companies which manufacture them
are fly-by-nights. A better distribution channel could leave consumers
with more faith in the product and the people who sell it.
2characteristics of the distribution channel are specified. Crude bounds
can be placed on the range of cumulative markups and some are presented
at the end of this paper. We can, however, investigate what
characteristics are appropriate for residential photovoltaic systems and
do so in this paper's main part.
Relevant Characteristics of a Residential Photovoltaic Distribution Channel
.... . .. . . . . . . . . . . , ..............
We have identified four desirable characteristics for a residential
photovoltaic distribution channel: 1) ability to handle large volume
over a region or regions of the country, 2) links with the construction
industry, 3) enough technological sophistication to understand the
requirements for installation and use of a photovoltaic system, and 4)
an internal mechanism to promote and ensure proper training of
installation and repair people.
First, because the program includes development of a market for the
sale of approximately 100,000 residential photovoltaic systems per year,
the distribution channel must handle a high volume. The program may
seek to market photovoltaic systems in a particular region or regions of
the country, or there may be a national marketing effort. In either
case, the distribution channel must link manufacturers, dealers, and
consumers in different parts of the country and should be organized
nationally, or at least regionally. A broadly based distribution
channel will contribute towards greater and more reliable knowledge of
the usefulness of photovoltaics and towards more rapid market
penentration. (For some products national manufacturers have regional
manufacturing representatives who act as the first link in the channel.
This may have implications for control of dealers or distributors which
will affect the quality of service offered and will be discussed later.)
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introducing photovoltaic systems into the market quickly. Most new
houses in the U.S. are built by contractors or builders on speculation.
The contractors and builders are primarily responsible for introducing
new products and are, thereby, the first audience for photovoltaic
systems. A distribution channel which uses these people will contribute
to more rapid market penetration.
The third requirement for the distribution channel is it must
utilize people with some technological sophistication. While
distributors, dealers, and consumers need not understand in detail how
or why photovoltaic systems work, the systems require somewhat more than
hammer, nails, and a plug to install. Those people who do the
installation should understand systems requirements and the kind of
problems likely to cause the system to malfunction.
Finally, the distribution channel should have some built-in
mechanism to encourage and ensure high quality service, both in
installation and repairs. The distributor should have some stake in
ensuring that people who work for him or her have been trained properly
and can do the job correctly the first time. One such mechanism occurs
where the distributor is a representative of the manufacturer. The
manufacturer can mandate standards for training and performance of
installers and repair people which distributors must follow or risk loss
of their franchise. As noted earlier, the popularity of solar heating
and cooling systems has been adversely affected by poor training of
installers and repair people. Manufacturers who are currently selling
photovoltaic systems note that most problems with their systems are
caused by improper installation. If the distribution channel can be
used to control training of installers and repair people, residential
4photovoltaic systems may avoid serious marketing setbacks other systems
have suffered.
New or Existing Channel
In marketing photovoltaic systems, one can build a new distribution
channel or tie into an already existing channel.
If one is to tie into an appropriate distribution channel which is
already in existence, one should begin by looking at channels for
products which are installed in houses, products such as air
conditioners and heat pumps, electric fixtures, elertric resistance
heat, other types of heating systems, hot water heaters, major household
appliances, plumbing fixtures, roofing, and windows.
The following chart is an example of how distribution channels for
the above-named products might be evaluated in terms of the relevant
characteristics for a residential photovoltaic distribution channel. We
do not intend to offer these assessments as final judgments, nor do we
assume that these products are the only possible selections.
Assessment of Distribution Channel Characteristics
(1)* (2)* (3)* (4)*
air conditioner/heat pumps good good good good
electric fixtures fair fair/good poor poor
electric resistance heat good good good good
heating systems (other) good good good good
hot water heaters poor/fair good fair fair
major appliances good fair/good poor/fair poor
plumbing fixtures good good poor/fair fair
roofing poor/fair good poor poor
windows f air good poor poor
*1. large volume/wide area distribution
2. links with construction industry
3. technological sophistication
4. ability to ensure reliable service
5As can be seen franom the chart distribution channels for air
conditioners/heat pumps and electric resistance heat would seem to have
the best possibilities for serving photovoltaic systems. This should be
no surprise. While there is no product that is analogous to a
photovoltaic array, heat pumps and to some extent electric resistance
heat share some of a photovoltaic system's characteristics. They are
relatively cnomplex systems and require some expertise beyond mechanical
dexterity to install.
The alternative to marketing photovoltaic systems through an
existing distribution channel is to set up a new channel. In so doing,
one can try to respond to all the required characteristics, and one can
probably exercise reasonable control over the channel. The main
disadvantage may be the cost--in both time and money--of setting up a
new channel. The manufacturers must find distributors. The
distributors may not have links to the building industry, so they must
try to establish them. People who see an opportunity to make some money
may sign on without worrying about the quality of service they can
provide. It will take time and many system failures to weed out the
poorer distributors and dealers.
Estimated Costs for Distribution Channels
Each time a product is passed from one handler to another along the
distribution channel, beginning on the manufacturer's loading dock,
there is a markup in the price. A major manufacturer of heat pumps
estimated that the markup franom anufacturer to regional distributor is
20% and from distributor to dealer is 35%. The dealer then also takes a
markup which is included in the total cost of the system to the
6consumer. The same manufacturer also noted that a heat pump which has a
price tag of $1000 while sitting on the manufacturer's loading dock will
cost the consumer $2000-$2500 installed. (Note that installation labor
includes only labor necessary to connect the heat pump and not the cost
of installing warm air ducts and other system components.) Other people
in the building industry have estimated the markup at each step from
15-30%. Study of particular channels will yield more price information.
Conclusion
In the first analysis, it would seem worthwhile to devote more study
to existing distribution channels and to explore the possibilities of
marketing photovoltaic systems though these channels. The process of
setting up a new channel should be explored as well. One goal of the
photovoltaic project is to achieve rapid market penetration. A well
thought out marketing scheme can clearly contribute towards achieving
that goal.
